Expressions of individual PHDs associate with good prognostic factors and increased proliferation in breast cancer patients.
Tumor hypoxia-inducible transcription factor (HIF) overexpression often associates with a poor prognosis. Stability of the HIF-α subunits is regulated by HIF prolyl 4-hydroxylases, PHD1-3. We assessed here immunohistochemical expression of PHD1-3 and HIF-1α and 2α in patients with invasive ductal breast carcinoma (n = 102) and correlated their expression levels with main clinical prognostic factors and survival. PHD1 expression correlated with high proliferation, and these tumors were mainly estrogen receptor-negative. PHD3 expression declined in tumors of large size, poor differentiation, and high proliferation. There was a tendency for increased breast cancer-specific survival and longer disease-free survival among patients with high tumor PHD2 expression. Surprisingly, PHD1-3 expression did not correlate with HIF-1α or HIF-2α downregulation. However, HIF-2α expression correlated independently with low tumor stage and HIF-1α expression had a tendency for decreased breast cancer-specific survival. PHD1 and 3 appear to be HIF-independent factors in breast cancer. Not all PHD1 associated proliferation is estrogen-dependent and it is associated with a poor prognosis of cancer. PHD3 may be an important regulator of apoptosis and it is mainly found in tumors with good prognosis. PHD2 expression is likely to be involved in increased survival.